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Preliminary screening surveys have indicated
that Anaflora,t a new anionic detergent, possesses
promising anti-microbial activity (1). A pilot
study was designed, therefore, to investigate the
antifungal and antibacterial properties of Ana-
flora and Anaflora incorporated in either de-
tergent or soap bars.t
METHODS
The subjects in the study were male junier and
senior medical students or members of the
hospital staff. Volunteers were instructed to
substitnte the Anaflora detergent bar or soap
bar for their regular toilet soap and shampoo.
In addition, each subject was directed specifically
to wash his feet daily. All other antifungal and
antibacterial preparations were discontinued.
The study covered an eight week period from 9
March, 1959, through 2 May, 1959, with all
clinical and laboratory examinations performed
initially and at 4 and 8 week intervals.
The Anaflora bars were compounded by The
Dow Chemical Company. The detergent bar
contained 30% Anaflora and 70% Igepon
AC-78 § the soap bar contained 30% Anaflora
and 70% Ivory Soap.
Mycologic: Some 62 volunteers were examined
for clinical evidences of fungus infection of the
feet. Thirty-nine of these were selected as
clinically suitable subjects on the basis of sealing,
fissuring and vesieulation. To establish the
definite presence of myeotie infection, KOH
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t Anaflora—Sodium alkyl chlorodiphenyloxide
sulfonate (Dowfax® 6A2), Dow Chemical Co.,
Midland, Michigan.
t The Anaflora and the Anaflora compounded
in bars used in this study were provided through
the kindness of Dr. Marvin Winquist of The Dow
Chemical Company, Midland, Michigan.§ Igepon AC-78—Coconut oil acid ester of
sodium isethionate, General Aniline and Film,
New York, N. V.
examinations were performed. Fungi were found
in 20 and 2 other individuals were included who
had suggestive clinical changes hut no demon-
strable fungi by initial KOR examination. These
22 subjects were then established as the primary
experimental group. Fungi were identified by the
usual cultural technic using slants of Sabouraud 's
dextrose agar containing ehloromyeetin and
aetidione. The degree of ehnieal infection of the
feet was graded as follows: + mild sealing,
+ + moderate sealing, + + + vesieulation
and/or fissuring and + + + + an eezematoid
response with marked evidences of inflammation.
The second portion of the myeologie study
included a determination of in vitro antifungal
activity by the serial dilution agar slant method.
Test chemicals were incorporated individually in
Sabouraud 's dextrose agar in the following con-
centrations: 0.1 mg/ml, 1 mg/mi, 5 mg/ml, and
10 mg/mi of medium. The slants were inoculated
as uniformly as possible with the test organisms.
These were incubated at room temperature and
observed for growth. The least concentration of
the chemical which completely inhibited growth
of the test fungus was considered the end point.
Bocteriologic: The forehead of each of the 22
subjects used in the myeologie study was washed
in a uniform manner with a swab moistened in
physiologic saline solution. Sub-cultures were
prepared immediately by inoculating thiogly-
collate broth and both nutrient agar and blood
agar plates w-ith these swabs. After incubation at
37° C. for 48 hours, the bacteria were identified
by microscopic and/or cultural characteristics.
The cultures s-ere further incubated for 72—120
hours at 30° C. and re-examined. At the end of
the first 48 hours incubation, pure cultures of
several different colonies of staphylococci and
streptococci were obtained from each plate.
Because of the established association with
virulence, the hemolytic properties of these pure
cultures were recorded. Similarly, the eoagulase
activity of the isolated staphylococci was de-
termined. Coagulase activity was measured by
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incubating a mixture of 0.1 ml of broth culture
of each staphylococcus and 0.5 ml of human
type 0 plasma at 37° C. The tubes were observed
for clotting at one and four hours. An organism
was considered coagulase positive if any clotting
of the plasma was noted at either interval.
The effects of powdered Anafiora on the in
vitro growth and hemolytic property of several
different cultures of streptococcus and staphylo-
cocci were investigated. Also, the effects on
staphylocoecal coagulase activity were studied.
The organisms were incubated at 37° C. for 18
hours in 5 ml of beef heart infusion broth con-
taining 100, 50 or 25 micrograms of Anaflora per
ml. At the end of the period, sub-cultures were
prepared on blood agar plates to determine the
relative inhibitions of growth and the effects on
hemolysin production by both streptococci and
staphylococci. Coagulase activity of the strains
of staphylococci which had been incubated in
Anaflora was determined.
RESULTS
Mycologic: Analysis of the data in Table I
permits the following preliminary observations.
Of the 22 individuals treated, all gave clinical
evidences of tinea pedis although on initial
examination only 20 were KOH positive. With
respect to the subjects giving negative results, one
subsequently became positive and the other
remained negative by KOH and cultural ex-
aminations. The latter should not be considered
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TABLE II
The least concentration of Anaflora which completely
inhibited growth of the test fungus
Pathogenic Fungi Mg/Mi Medinm
Trichophyton mentagrophytes 5
Trichophyton rubrum >10
Trichophyton tonsurans 10
Trichophyton schoenleini 10
Trichophyton violaceum 5
Trichophyton verrucosum 5
Trichophyton ferrugineum 5
Trichophyton concentricum 5
Microsporum audouini 10
Microsporum canis 10
Microsporum gypseum 10
Epidermophyton fioccosum 10
Candida albicans >10
Histoplasma aapsulatum 5
Blastomyces dermatitidis <1
TABLE III
Comparatiee in eitro antifungal activity of Anaflorct.
The least concentration of Anaflora which com-
pletely inhibited growth of the test fungus in
mg/rn 1 medium
Micro-
spornm
audnuini
Tricho-
phyton
rubrum
•
C,ydidaa icans
Anaflora 10 >10 >10
Igepon AC-7S 5 5 >10
Duponol C 5 10 >10
Ultrawet K 5 10 >10
as a proved ease of tinea pedis for purposes of
this study. He remained unchanged with treat-
ment. Of the volunteers with tinea pedis, 11 con-
tinued unchanged, 5 improved minimally and 5
experienced exacerbations of their disease. Three
of these exacerbations were somewhat marked
with the patients developing prominent scaling,
fissuring and vesiculation. One patient allowed
the lather to remain on his feat at night and the
infection was unaffected by this mode of applica-
tion. Three of the four patients who were changed
to the Anaflora soap bar halfway through the
trial remained clinically unchanged and one
noted exacerbation of the tinea pcdis.
The results of the in vitro antifungal activity
of Anaflora against pathogenic fungi are shown
in Table IT. Most of the species examined were
completely inhibited at minimal concentrations
TABLE IV
The effects of Anaflora on the number of different
strains of staphylococci and streptococci isolated
from the 22 subjects at each examination
First
Exam.
Second
Exam.
Third
Exam.
Hemolytic Streptococci 9 3 3
Nonhemolytic Streptococci.. . 6 5 5
Hemolytic Staph. aureus
Coag.+ 2 0 0
Hemolytic Staph. aureus
Coag.— 1 4 1
Nonhemolytic Staph. aureus
Coag.+ 1 0 0
Nonhemolytic Staph. aureus
Coag.— 1 S S
Hemolytic Staph. albus
Coag.— 9 S 12
Nonhemolytic Staph. albus
Coag. — 9 19 20
of 5 to 10 mg per ml medium. These figures
indicate a lower activity of Anaflora as compared
with other antifungal agents examined in this
laboratory such as griseofulvin, nitrostyrenes and
cinnamic acid derivatives. These latter have been
found effective against the same fungi at con-
centrations of 1 to 10 micrograms per ml medium.
A comparative in vitro study of the antifungal
activity of Anaflora, Igepon AC-7S, Duponol C
and Ultrawet Kt is recorded in Table III and
indicates that Anaflora exerts the least anti-
fungal activity.
Bacteriologic: Analysis of the data in Table IV
permits the following preliminary comments
relative to the possible effects of regular washing
with Anaflora on the staphylococcal and strepto-
coccal flora of the skin of the 22 volunteers.
A. Coagulase positive staphylococci were
isolated from three subjects initially, but not at
the 4 and S week intervals.
B. Twenty-three "strains" of coagulase nega-
tive staphylococci were isolated initially and the
number of such "strains" had increased to 39
and 41 at the 4 and S week intervals respectively.
The number of "strains" was arrived at as
follows—each obviously different staphylococcal
colony on plates made from any one subject was
* Duponol C—Technical lauryl alcohol sul-fonata, E. I. DuPont deNemours & Co., Wilming-
ton, Del.
t Ultrawet K—Alkyl benzene sodium sulfonate,
Atlantic Refining Co., Philadelphia, Pa.
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considered a different strain, i.e., a penicillin-
sensitive hemolytie Staphylococcus aureus was
counted as one strain, a penicillin-resistant
hemolytie Staphylococcus aurcus was a second
strain, etc.
C. Hemolytie streptococci were isolated from
9 subjects initially but from only three subjects
at the 4 and 8 week intervals.
D. The number of subjects showing non-
hemolytie streptococci at the three test intervals
was essentially the same.
Preliminary laboratory studies with 50 eo-
agulase positive and 25 eoagulase negative strains
of staphylococci indeed have demonstrated a
selective staphylocoeeidal effect of Anafiora,
viz., eoagulase positive organisms are more
readily inhibited at low detergent concentrations
(80 micrograms per ml) than are eoagulase
negative organisms. However, at higher con-
centrations (320 micrograms per ml) the bacteri-
cidal effects are noted against both types of
staphylococci (2).
CONCLUSIONS AND SUMMARY
Anafiora, when compounded in detergent or
soap bars and used daily for washing the feet, is
relatively ineffective as the sole therapeutic agent
in the control of tinea pedis. The relative in-
effectiveness of the in vitro antifungal activity of
Anaflora against pathogenic fungi is in keeping
with these clinical observations. On the other
hand, when used daily for skin washing, Anaflora
may inhibit growth of eoagulase-positive
staphylococci and hemolytie streptococci but
not the coagulase-negative staphylococci or non-
hemolytic streptococci. Very preliminary in
vitro studies with eoagulase-positive or -negative
staphylococci tend to partly confirm these
findings.
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